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ABSTRACT : PURPOSE: To properly reproduce a disk even though a reproduced linear speed is 
greatly deviated from a normal speed as in the case of right after a track search by 
generating an optimum VCO frequency, which makes the device to follow the change in a 
reproducing speed, as a data reading clock. 

CONSTITUTION: The device is provided with a synchronization pattern detecting circuit 
16 which detects a synchronization pattern from EFM signals, an F-V converting circuit 17 
which converts the period of synchronization pattern detection pulses to a voltage and an 
adding circuit 15 which adds the voltage obtained by the circuit 17 and the phase 
difference voltage obtained by a phase comparator 1 1 and applies the voltage to a VCO 
circuit 12 as a control voltage. The oscillating frequency of the circuit 12 varies from the 
condition, in which the oscillation frequency is synchronized with a reproducing speed, to 
the condition in which the oscillation frequency is increased in proportion with the 
reproducing speed, i.e., in proportion with the output voltage of the circuit 17. Thus, an 
optimum data reading clock is generated while following a reproducing speed. 
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1 

-'>onm^^\z^»:r^m 1 c^^ft^at. 

S3 L T ^ ^ lct^lBI^Se>'^ ^ - > i:^SS7:^^-&T«> 
ffi:^ajB£t0^^ii't@'r^^i!lii'B^ai:, 
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2 

fiSfafi:ffiit«^acoai:^mE£. ttriem 1 <oa!^^a<otti 
:^^mffi. :fecfc^;fltiiBMiijii*i^a<^ai:^mjE^^n^n 

ID^UT. g(II2«JE®l®5IS^a«C«5ffil«Ha:UTlraA 

4 1 m^m 1 i2«<z)^5^-^ X ^ m±&m \z^ 

7&^m^©Kr^£4±s^$nfcc:t«rttm-rsMHi^a 

ttria«^m^a ck o TtniBE F Mm^oi^si/^jvdtm 

<o flaisa5»^a<?5 ai:^ mjE b TSuiBjD ji^aica 
*r -g) «^^a t s $ e» jc:^«"r s c: t ^i-r «»3t 

*^m5£©^w£i^ji@«$n/i:j:t^ttffl'r«>ifttt4#a 
mt^^m^mz cfc o Tia^E f Mm^ona u-^;v3&^ 

ili^a Ui :^-r ^«J$^a a: $ e tcmffiTS H ^ ^» 

saiB«^ai^atc j;oTatriBE FM{i^<os&3i 
iH^a*s,fcz/tsf2ip»^aiC'^n^nm:^r^«^^a 

Ho 
[000 1] 

cfc ^ x^ s^tT^-f x^H^^eicBi-r 
^. 

[000 21 

[S£*^)a^gl 3W^^h5^^X^ (CD) ^<fct;CD 
-ROM»(D^X^X^©H^tt. CLV**r)*b« 

x^^cDiPiC3^ffi=&««wr^i^il35^**« iK^tlWtt* 
EFMm-^ic'&^nTVi^M^i^sa^o-»^/Xi$^-> 

^ lC5^>f X ^-5^ 0|Eie»^*9«-r * 3: t IC J; -3 TfT 
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(3) 

3 

[0 0 0 3] ^.(D^ou^y'^ 7.^n±mm'v 

1 / 2 6^m^ 3 tCT 1 / 2 cOitT5^^Lfcm^i:CD{iffi 

x-:^xv co\M^ 2 (D^mm^t&mmm^n^o vco 

I5lK2<7)^|g^lSI&ttl/2^^^3JCT»^$n. X 
[0 0 0 4] 2:CDPLLlHlteJC*5t^^VCO[H]K2CD^ 
SlC:feV^T, i^j^fi?»d^C:<^ V C 2 O^M^ 
[0 0 0 5] CC0fcJ6, h^y^-tJ— ^fi^. i^-^A^iC 

[0 0 0 6] 

[0 0 0 7] :^^m\tca:>^^UWkm^M^'r^Tzib\z 

h<Dx$>K>. h5^y^'^-^M^^<o^v\zn±Wimmft^ 40 

[0 0 0 8] 
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4 

[0 0 0 9] ^:fem2<0«Wi. BJJD$n;/tS!l«m£ElC 
^T^iPiS^^m.^^^ tlTz E F M h laiamffi^ffiis!® 
fcmEE&^^-r^^4Sltlfi!^ai:, «3IBE FMm^:6^^ 

m^m^m<o^mm&Si^. z:ni)m±mm\zmmi^x 
\,^^m\ztiim^m/'^^->tmmtii-m'r^^'^u»m 

«flEicS!ar^^2<os!ft^at, tummico^iA^wt 
(Dmi3mmttiimm2<D&»^WL(omi3nmh(om^m 

Wi^mmm@^m<DmtimE,^i^mnvx. mmn&m 
m^m^mzumnmtivxim^^mn^wtti^mmv 

[0 0 10] ■^i^izm3(D^mt. mm^tiftmmmB 
izm-i^^^mm^mi^mm-^mummmmmm^mh. 

m^m<Dmtimnt(D&:m^)tvtvx. ^<oit«^^\zft:>^ 
u^cmjESr^^-r^fiffiitR^at. «riBEFMm^A> 

9d.mm/^^- >^ti^^m\z^r> x^m^ntcmM/'^^ - 
><Dmm^mm\z^»'r^m 1 o^a^at, «rSB«E 
*«iw»s^ao^s^iSj&€:, cni)m±Mm\zmiav 
xi^^m\zwiumm/^^->^mmfA-wi'r^^'^u^d' 

^«mjcxift-r 2 o^si^ai:> Sfiam 1 o^m^ 
m<Dmtim,Btm^m2 (D^jSi^sc<Dmtinmt(Dm^ 

m^m<Datimm^imn\^x. mmmmmm^m^m\z 
mmn&Lvxm^^imM^wtt^M^m vxts,^ ^(dx 

[0 0 11] 

[{^ffl] ^5^^:^iJ7;5»^e»^^5^tti$n;/^EFMm'^Jc«l^ 

/\^'-><om^mm^mm/'^^->tkih^m\zx^m 
[0 0 12] mi(D^^j^x\t. :L<omM/^^-><omM 
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5 

iyX'D^K^n^^m\z]tmLx^<fz^. vr^f)^^x. 
*«^icj;n«. ^±mmz^^Lxmmu^mm&Si 

[0 0 13] ^fc. ii2<D^^T«. m^mm^m^WL 
xm.mm^^mzx. c:<^5^^m-^o^sa^«EE«cx 

ff co-rn^«iE-r ^ J: o \zm^mmm.m^WL(o 

^\^x^y&unmm^9L^'f-^mm.m^uv^h\yX 20 

[0 0 14] ^(^\zms<Dmmx\t. mn^m\zx. ^ 
m/'^^-xomm^n&iz^Avrzm. ttffiit«^aj: 

B^mnvxmBum^m^mzmmm&tLxm^^ 
cDT, mm/'^^—xommzns.mm^m^mo^&m 

[0 0 15] 

i^mm] ^r. *^^m(Dmmm^mm\zmzJ\.>xwiw 
[0 0 16] siii^^Bjic^-s— ^ffi^yo^tx^'x^ 

[0 0 17] i^0tC:feViT, 1 limtSltKST$»0, 
3te !y ^ 7 :y & 51 UTx >f X ^ K^lSl-^ E F 

umnt. vcoiHi^i 2cD^^^?ssc^i/^2 5>^§g 

^ )\^^ 1 4^mLx^m?&^^i(}^^^^nrc^. jasui 
Ki5icA:^$n^o ei^EFM^^ic-g^ns 

-mn) ^ftiEiKi 7JcA:ti$ns« F-va^siiHiKi 
U ;u-7^:7-r;u5^ 1 s^aCTJin^lHiKi 5icA*T 

<5o 50 
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6 

[0 0 1 81 i3 2t^F-V£^[°lKl 7CD«ia$^-r 
0. laSltwOF-VS^fttBlKl 7©»f^$ltti3g"r«»/i: 
02lC^T<t'5fC> F-va!ft[ElK17 

:7U !y'/7o*>:/2 1 ic«i^>^/'^^->«im[ElB 

T«i&$n. i30>^ 2 2(omi3fA^)±yhmnt:vx 

i6b, fj^>v9iim^mzm\.it^^)^Lvvm^^y 

-/:/2 Komtimm (i^»3rto/x;wx*>^ra) 

— yoy'^yx2v'^2 i<DmtiW±f^m 

iimm}i^(DJvvys:^ymm) wvvy^xtimf^ft^^wi 

l^^$)f^0O¥i^mjElii«<;^^o fJ^Jb-fe. F-V 

[0 0 19] ira^im^l 5tt. ZL(D¥-V^»M&1 7 
(Dffl:f3mffia:fifflit««l 1 J:DA*UfcttfflSmff^ 
^UD»bTVCOlHl»l 2irffiiffli«jEfcbTBJinr«« 

VCOSl^l 2CO^m^t^lS:lil/2»^Sl StCTl 

//2coitT5}'^$nfc«, 'T-^wm'^i^^^T:-^ 

l«::A*$n«>o 

[0 0 2 0] VCOlHl^l 2<^5!li^aWi* EFMm 

i/2^^^§§i 3(Dmtim&» (1/2 vco^tft 
so tf3mmvftiRmr:>^K^n±mm\zpi.i.^mm 
mvTziKmt^^. F-vi^m^»i Komtimi^^^K^ 
n^mm\ztt:miyxm^^o 04iicicdvco[hi»i 2 

^vcoiEiKi 2<D^mm&»<Dmtm^7^vx^^^o 

[0 0 2 1] vftii^z)X. z.(oPLhm»\z^n\i. n 

±msi\z^^itvxmmf3iy''-i$^wmm ^u^^ ^r^^-r 

[0 0 2 2] :i^\z^%m(Di&<D^mmt:mm'r^. 05 

[0 0 2 3] l^iaiCiSViT. 4 1 fiffiffiJttj5i§T*0> 
3t :y T y C >r X ^ e> K^Slo ^ E F 

Mm^i:, VCO[sIgS4 20m*&l/2»«S4 3lC 
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T 1 / 2 <DltT»Mb>S:S^ti:Ottffl«:)tftbT-?-Offi 

fis^ o > ^ /'^ - > ^e^ffl-f ^ >^ > ^ >«^ai[Hi 
n^^>^/'«^ - «m i ® f - va^aisiK 

^ /'S - C0^»S ^mjElcas^ UMi&lHlK 4 

[0 0 2 4] 4 9m/5 8 8^>^ST$>^c C 

0 8 8»^S4 9ttl/2»^Sg4 3(^Ui:^«» 
»S:$e»JCl/5 8 8<0ttT»^-r'5. 1/5 8 8»S 
g4 9C0a5:^^jSScll^2<^F-V^M[5lK5 OtCT® 

jEJc^fe^niTcS. ^t&[HiK4 8ictin;ie>n^o Sftia 

a4 8fl, 0 6 l^l^TJc-^IC. B2(OF-VS5«(hI»5 
OcOffl:f3mffiVVCO i:^lC0F-VS!^[El^4 TCOtib* 

5 1 $:Mi;Tlin»lHiK4 5 icA:^-rs, 
[0 0 2 5] Jn^IllK 4 5 Jl{&ffiit|g§§ 4 1 ^c^fc^iie 
Mmffii:M®ilEi^&4 8T#fcmflEt^iinS:UT, -^-oiu 

StJiSm^VCO|pI^S4 2lC^ffi!mEEi:LT^linTS« V 
C OIUK 4 2 1 / 2 i^m^ 4 3 \ZX^^ 

tUT#^jSSSn'6i:I^^JCffiffiit«S4 l:feJ:t/l/5 

[0 0 2 6] E3 7li^i5lHl?&4 8'\(OA:^0U^^f B3T 
$»^. (A) m/2^^§g4 3<7)m:^^»l&T$» 

J5 1 / 2 V C O^Stft{C«LT^^^K*^ii5V^^. 

(B) m/2 VCO^&»lC^LT^^3iS}<?^t^^b 
TVi^Nf, (C) (il/2 VCO^&»lC^bT?I^S 
ffi>&««Vi^0!5=SmEEVVCO , VCYN (OXiKO^tSi^^tX 

[0 0 2 7] (B) ic^f^-^tr, i/2VCO^iS»: 

tCjfctUTH^jSa^^^raSIUTVi^Rp. l/5 8 8»^« 

4 9CDtB:^m^O^»9TVC0 hzy>^?^^ — y(D^^m 
SiTCYN a:lll^i;(C;^0, «F - V^»15IK4 7 . 5 0 
om*mffiVSYN . VVCO <Z)l^»3»;fe:l9©¥i^®Jira 

[0 0 2 8] (A) JC^-r<fc^lC. l/2VCO^lS» 
IC*^ UTM^^ST^^iiS V^^, 1/5 8 8 4 9 Offl 

CYN30«S<J^O> miOF-V^«lElK4 7CDai*«jE 
VSYN Ol^^fe;^c0<^¥i^M;^^^ll2<DF-V^^lllK 

5 0 (omtjnmyyco <d i o <o^i^m^ o t>iS 

<;S:;5. ^:oJB^> Mi(jlHl»4 8<Dai:^HS2pmjEJ:0 

[0 0 2 9] (C) JC^Tcfc^tC, l/2VCO^iS» 
\zMVXn^&&i)^&^^^^ 1/5 8 8»^S4 
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^^TCYN A^:gVi^, ^ 1 (OF - V3!^IhI^4 7 COtti:^ 

mjEvsYN <o\mnhtz^(D^^m^i^2<oT-v^tk 

©tt 5 0 <DtB*«EE VVCO (O 1 mDRtblt D CD¥i^ffl<fc 0 
t)fi<?^^o ^cDfem, MIiila}K4 9om:f3llSipmH 
<fcD'b/hi:3^D* VCO[5I»4 2 (O^ti^tSSJlfiOS: 
<5« 

[0 0 3 0] VCOIHI3S4 2<D%S^?SS«, EFMm 

1 / 2 V c om^Sit.tmm\ytz,^mr:>^K>^^T& 

K{Ci:n«. 1/2 VCO^^SIS^:H^^Sfle^:OTn€r 

t>. ^(D^mm^mmz. m^mmzmtx^x^mfs^v' 
a? [0 0 3 1] \zm<Dmmm^mm^ 

0 8llc:<D||ffi«?yoPLLIsIKcoM^^7RT0T* 

[0 0 3 2] I^Sic:fe^.iT, 7 l«ttfflitK§i-e^&0, 
>t tf »y i7 T !y UTx X ^ e> K^Sl E F 

MM-^i:, VCOIUK? 2<0«ag^Si«*l/25>^« 
7 3lCTl/2 0itT^^b;fem^t<D^lS^^KUT 

^ jVi^' 7 4 S3lbTii5^»j«»*^»*$n/t«> HO*® 
^7 5tCA:^$n^« ^;/i:7 6JiEFM(i'^JC'&*n^ 

ttj:^ $ >- >^/ii$^- >«^ai/t^^x(i^ 1 (o F - 

m[HlSS7 7 lCA:^$n^. miOF-V^»lHll^7 7 

I!il5ltt7 8lcA:t|-rst^iJlc, )V-^y>()V91 
CTJn»[HiK7 5JcA:^'rs. 

[0 0 3 3] 8 0«l/5 8 8»^gT$>^, d 

<Dl/5 8 8»^S8 0m/2i^^§§7 3(DW:^^Sc 
IS:<&$e>JCl/5 8 8(DitT5i^^^^c 1/5 8 85^^^ 
40 g8 0<oai:'J^&»lim2<DF-V^»lH]gS8 1»CT« 

mz^Wi^txtz.^. mwmvki %\zts\x^n^. msm 
K7 8fi> ii2<DF-v^»®K8 o<om:bmffvvco 

i:^l<^>F-Va!iaiHlK7 7C0ttl:tFmffiVCYN tCD^^ 

;u-:/:7-y;v^8 2S:ai;TJnjffl5i»7 5JCA 

[0 0 3 4] 5«ttffiitK^7 lT#rcfi:« 

Sfiffi* ^»]lsl»7 8T^:femfiE. :feJ:tXmiOF-V 

^giiii?S7 7T#fcmjE^-en^njjnffb. -^oinSLiK 

*S:VCO[HlK7 2lcSaffiimjEa:bTlnJ^S. VCOEsI 
50 K7 2(D»ii^ift»lll/2»^g7 3lCT»^$nfc 
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(6) 
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[0 0 3 51 e:<0<l;^<c*l^ffil?y<0PLL|5iKii, 
{;n^->(o^±Wim\zv cornel 2co^S^&Sc€: 

l/2VCO^fi&tS^5Sat<D 
[0 0 3 6] ^±©S^j&g05JCDPLLlH]^T^V^ 

e n ^ > /'^ ^ - m lElK c^)l¥iKa Tift ^ r 

fl-2 2i7D-;^^><Oy^:5^->:^&WrS. X^ltiA^ 20 
[0 0 3 7] Z,(Dl^>i7n^—>(0ilkmtA(0^'^\ZV 

mn^ 1/2 <DitTi>^-r^ aiiCctoTE f mm^co 

l^fflS^^-r^c I^WflCEFMm^«-f >A-i$^9 2 

^3H;Tm2cDl/2^3^^^9 3tCA;^?$n. 

/ 2 (DitT^J^-r-S C iitCck-:? Tj3^a>i:'^±7&^ 0 OE F 

M«^<^ 1 m 1 o 1 / 2 9 1 <o 

;ib»:7>^9 4. 9 6H"?rn-?n. D-;i7<g:S2p(CEF 

^ ft) 1 oittJg 9 7 icM^o ^ 2 o^^^g 

9 3<3[)ffl*tC5fc*LT'b. ^3(D:^'^7>^9 8. -f >A*— 
5^99. W,A(DtiO>^ 0 0 ^^XSm 2 (DltlS^g 1 0 
1 tCcl;oT|W|«CDffilSjJ>^ff:bn^o ^ltK§§9 7. 1 

Oiri-en-^n, 2::)<D:«7'^>3'*^e)^oaAy:^^ffi© 
^■^:;^€li:?5^S^l^> ^cDfi^mscolteS^gil 0 2{C 
MS. » 3 Olt«g 1 0 2 IJ, A:^t'^2 0<7)fiS<^^"^ 
:*cfrv>:&3&3gj^U> '^<7)<g^m4<oit«iSgl 0 3. S5 

SiT*n«* m3cDtt:«»i 0 2T^:^fll*<'^co^^S 

4^-;vH[DjKi 0 bxzmz^om^^n-^nx^^^tL^ 
yt. m4cDtt;«^§8i 0 31CT, m\^<xti\^fz.mhWL± 
fii3^— ;vHisiKi 0 stc^tc^^^nTv^^Mii^itK 
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[0 0 3 8] -^-UTdOftf^S, >'>^/1^->©»^ 

^^^l5«f^i;^mRiTM:^ffl:}^-;l'H[sIiSl 0 5© 

< t t>S:fc«3jN-ji. H IsIK 1 0 5 *t ij ir y h $ nsititl 

cD^^lcisViTt^, S;>cM3t;-;i^HEElKl 0 5IC'»^ 

^ - > © ^ D ^7 ft ffi ^-r s $ nr d 

[0 0 3 9] i^^mmXU. U-fe^ h/XJl/Xiib 

TEFMm^<04*^ffi*€:IIViTVi^>, "TJ^Jb-fe. CKZ) 

>d^AS <fc ^ ;^»^Jt"CE F Umn^^Wt^ ZLhlZ^ 

-Dxm^n^. 

[0 0 4 0] c<D5>^m^»«:*:fli3j^-JVH[5l»l 0 5 

x-:^4^-J^HIslKl 0 eJCii^y h/x;i/Xa:UT«l&;S^ 
nSo tf3.t>%. ;i©»«m^tt5^-:5'*-Jl'H0»l 

0 etc -feu/ h/'^;vxtLTA:^$nstI^^JcilMSi 

0 7tcA;f3$n, -^^rajSMbTIS>cffl3^-;i^HlsIK 

1 0 5 lC>J-fe ,y h>'t;VXtL'T«*&$nS. bfc;&to 
T, ^::^<i3i^-;i'H[ElKl 0 5»c«J^sn:tfittt. ccD 
S;^M2f^— ;PH[Hi^i 0 sj^tij-fey |.$|^^|i[Kf^c5^-. 
^$^>^^— ;i/ H©^ 1 0 6 \z^nm.^n^>. 

[0 0 4 1] FniK 106 \z^^^ntz.m 

^5coit^§§i 0 4tcai:^$ns« mscoitis^si 

0 4«, x--^3tx-;i.HlHlKl 0 6 J:OA^U;^c:M^* 
lcm3CDltti«l 0 2 J:OA*b;fcffii:S:tt;ttU -tO 
^7!/^± a£;rtT^ntf, T^-iJ'^J^-JI/HIilBl 0 6 fC« 

EFMrn-^CO^P^^COa^i!!^. ll^3tffiOSfl:tCctoT 
[0 0 4 2] hZ^^^X. 7s^\zmiA^^iiOfS.^ 

m-^. zy>c^n^->^iEv<^mxt:^<UK>. mn 
\Bm\zz^>i^/^^—><D^±mwzjt^ci^iE\^\^^m&^ 

^?L:S>Z.tiAX^f^<t3i^. 
[0 0 4 3] -^CT. :^mmmt. ^tJ^>^9 4s 9 
6. 9 8. lOO(Dt)^>hmfi^—1&&^^MXr^^.& 
f3^>^f)^^rt—nyu—m^^0M3X'&^^^\ZV. 
ANDIHK 1 0 8 JCT^TCD:^r>>^ 9 4. 9 6. 9 

8.10 of)^:i--j^yu-^mi\zit^'/tc.tf)mmtsn 
ftm. HimB 10 9 (CT^-f "7x^7 

[0 0 4 4] C:CDtti*3jN-;i.HlHlKl 0 9«> -e^lj^tf. 
m 1 :feci;tf 0 8 (C^b;?t*^JS^COP L LlHlBJC:feV^ 
X. )V—^y^)V^l%. 7 9 tjJDStiaBl 5. 7 5^: 

;w-:/:7>f 1 8. 7 9 &ai;TF-va!Sl0Bi 
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11 



12 



7. 7 7<fcDitfl6<CA*UfcmfiE$«}$bT, ilUiflEitt 

[0 0 4 51 mmz. c:(oai:^3j^-;vHfsi?Si 0 9li. 

m 5 8 lC^LfcS^iS09<DP L L IeIKIC^V^ 

T> F-V^ai2lK4 7, 7 7 tMi&lHlK4 8> 7 8t 

F- V^^CeJ?S4 7, 7 7<tr)lt^JCA:dLfcmjE^« 

[0 0 4 6] ANDlHl^l 0 S\Z\t. 4'D<Dtt'y 

>^9 4. 9 6. 9 8. 1 0 Od^^><Dx-< :7xi7 h^ffl 

^i^mm'r^m&j^\tHu^Mzu^m^si)^x:^^n 

[0 0 4 7] ^:(D«^SJc«toT. ^'-rx^Jciffid^^^^J; 
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